A 60-year-old male with a past history of T12 fracture had epidural analgesia for a radical prostatectomy. It was unknown prior to epidural insertion that the patient had a canal stenosis at T12 from the previous injury. The patient developed severe bilateral buttock pain after epidural catheter removal. Magnetic resonance imaging demonstrated a spinal subdural haematoma from T10 to L2 with mild cord compression. The patient made a successful recovery with conservative management. Neuraxial blockade should be approached with caution in patients with previous back injury, and only after a thorough assessment has been obtained to exclude spinal canal stenosis.
Anaesthetists are well aware of the risk of spinal canal haematoma and permanent neurological deficit if performing neuraxial blockade in patients with abnormal clotting parameters. There may be less vigilance however, for other risk factors that may lead to symptomatic spinal haematoma. We demonstrate with this case that a small spinal haematoma in a stenotic spinal canal caused by previous trauma, in a patient with normal clotting mechanisms, can lead to symptomatic compression of the spinal cord. As anaesthetists, we therefore need to fully ascertain the nature of any reported "back problems" by a patient prior to proceeding with any central neuraxial technique.
CASE HISTORY
A 60-year-old male with carcinoma of the prostate gland was scheduled for a radical open prostatectomy. The patient's medical history included IgA nephropathy with a baseline creatinine of 0.139 mmol/l and urea 8.8 mmol/l, atrial fibrillation for which the patient was taking warfarin, treated hypertension, hypercholesterolaemia, a burst fracture of T12 six years previously which did not require surgical intervention, osteoarthritis with lower back pain, as well as mild deafness, tinnitus, duodenitis and depression. The patient was reviewed by an anaesthetist at our pre-anaesthetic clinic one month prior to surgery. An epidural catheter for postoperative pain relief was discussed, and the patient was agreeable to this.
The patient's warfarin was ceased nine days prior to surgery, with no substitute anticoagulation therapy, and his preoperative international normalized ratio (InR) was 1.0. The patient was admitted to hospital on the morning of surgery. An epidural catheter was inserted preoperatively, but by a different anaesthetist from the one who initially saw the patient. An initial attempt at level T10-11 was unsuccessful. The epidural space was then identified at T11-12. However, the catheter fed into an epidural vein, so was removed. The catheter was then successfully placed at T12-L1 (loss of resistance to air at 5.5 cm, catheter marking 11 cm at the skin). no blood or cerebrospinal fluid could be aspirated via the catheter, and a test dose of 3 ml of 1.5% lignocaine with adrenaline 5 µg/ml was injected down the catheter. Monitoring via pulse oximetry showed no increase in heart rate, and no spinal block was detected prior to the patient being anaesthetized.
After induction of general anaesthesia, a bolus of 20 ml ropivacaine 0.2% and fentanyl 100 µg was injected through the epidural catheter. The duration of surgery was two hours, and there was moderate blood loss requiring transfusion of two units of packed red blood cells intra-operatively and one unit postoperatively. At the end of surgery an epidural bolus of 10 ml 0.2% ropivacaine and 50 µg fentanyl was given, and an infusion of ropivacaine 0.2% with pethidine 2 mg/ml was commenced at 8 ml/h. The patient returned to the ward with effective analgesia. A prophylactic dose of subcutaneous heparin 5000 units bd was commenced the next morning after surgery (20 hours postoperatively). The patient remained pain-free until 42 hours postoperatively, when he complained of abdominal pain with a pain score of 4/10 with movement. Testing with ice demonstrated a unilateral block, with a T12-L5 dermatome block on the left side but an absence of dermatome block on the right side. An epidural bolus of 5 ml 0.25% plain bupivacaine was given. Twenty minutes later the patient complained of a numb and heavy left leg, with no resolution of abdominal pain.
The epidural infusion was then ceased and the patient commenced on intravenous morphine via a patient controlled analgesia (PCA) device. The epidural catheter was removed two hours later, by which time the numbness/heaviness of the left leg had resolved. The patient had received two doses of subcutaneous heparin only, with the last dose being 12 hours prior to catheter removal. The patient was reviewed on the morning Acute Pain Service round, 1.5 hours after catheter removal, and was found to have good analgesia with the PCA morphine, and no other issues. �our hours after epidural catheter removal, while being moved from bed to chair, the patient complained of sudden onset, severe bilateral buttock pain on standing up. The pain was relieved by sitting and flexion of the hips. The patient stated that the pain was different from his normal lower back pain. neurological examination of the lower limbs showed normal sensation, normal power, normal reflexes and normal anal tone and sensation. However, due to the severity of the buttock pain, an urgent MRI was ordered to exclude a spinal haematoma.
At this point, further information about the patient's previous T12 fracture was sought. The patient had sustained a two-metre fall from a fence onto his buttocks in December 1997, resulting in a burst fracture of the T12 vertebral body. An MRI of the spine in April 1998 demonstrated a burst fracture of T12 causing increased kyphus at that level, with retropulsion of the separated fragments posteriorly. The spinal canal was focally narrowed to approximately 1 cm diameter at the T12 level. Also present was a local high signal area in the spinal cord, which signified either gliosis or oedema of the cord. At that time, the patient's symptoms were bilateral posterior iliac crest pain, worse on sitting or standing, but he had no motor or sensory disturbance or problem with his sphincters or potency. Several neurosurgical opinions were sought regarding management of the fracture, and after much consideration a conservative approach was adopted with regular clinical and radiological review. A follow-up MRI done in September 1999 showed no change to the T12 kyphus, however the abnormal spinal cord signal that had been present a year earlier was now absent. This indicated that the abnormal signal had been due to oedema of the cord, which had resolved. The T12 canal stenosis was still present but CS� was seen anterior and posterior to the spinal cord. Clinically the patient had persisting lower back pain, but no neurological deterioration. Prior to the fall in 1997 the patient had already been on a disability pension for lower back pain, and the MRI demonstrated significant lumbosacral disc degeneration.
The new MRI (�igures 1 and 2) showed the patient's old T12 fracture, which was unchanged, with moderate narrowing of the central canal. The degree of canal compromise was accentuated by the presence of a haematoma, which extended from the Figure 1 : MRI spine, sagittal T2 weighted image. The old T12 burst fracture can be seen, with retropulsion of fragments posteriorly causing narrowing of spinal canal. White arrow points to the haematoma extending from T10 to L2, measuring 9 cm in length and 0.5 cm in depth. The spinal cord is seen anterior to the haematoma and is slightly compressed. no cord oedema is present. no CS� (white in appearance) can be seen around the spinal cord at this level. �lack arrow points to the dura mater. It extends upwards posterior to the haematoma, making the haematoma subdural in location rather than epidural. lower margin of T10 to the upper margin of the L2 vertebral body with a maximum thickness of 5 mm. The haematoma was subdural rather than epidural in location, and despite mild compression of the spinal cord no abnormal cord signal was present. The neurosurgical unit was asked to review the patient, and after careful deliberation adopted a non-surgical, conservative approach because of the absence of neurological signs.
The patient was transferred from the urology ward to the neurosurgical ward for close neurological observation by neurosurgical nursing staff. These observations included four-hourly documentation of lower and upper limb strength, Glasgow Coma Score, and pupillary size and reaction, which continued for 48 hours. Strict bed rest was ordered for 24 hours, and the patient was kept fasted with a plan for an urgent decompressive laminectomy if any neurological deterioration occurred. Repeat investigations showed an International normalized Ratio of 1.1 and a platelet count of 168X10 9 /l. After 24 hours, the patient had decreased buttock pain on standing. After 48 hours with neurological observations remaining normal and stable, the patient was transferred back to the urology ward, and discharged home five days later without further incident, with instructions to restart his warfarin. One month later the patient was reviewed in the neurosurgical outpatient clinic, where he was found to have no neurological signs or deterioration, and was discharged from the clinic.
DISCUSSIOn
The incidence of symptomatic spinal haematoma after epidural anaesthesia has been variously quoted from 1:150000 in Tryba's review of 1.5 million patients 1,2 , to 1:55612 in an extrapolation of collected data in �rance by Guay 3 , to 1:3000 4 in north America during the period 1993 to 1998, which was associated with the use of high dose low molecular weight heparin (LMWH).
Commonly cited risk factors for the development of spinal haematoma after central neuraxial anaesthesia include difficult or bloody insertion, use of an epidural catheter, coagulation or platelet abnormalities inherent to the patient or caused by drugs, anatomical abnormalities of the spine such as ankylosing spondylitis, vascular malformations and spinal tumours, and elderly female patients 2,4-8 . The risk factors for spinal haematoma in this patient were difficult insertion with an unsuccessful attempt at T10-11, as well as a bloody insertion, with the epidural catheter being fed into an epidural vein at T11-12. The patient also had mild renal impairment from IgA nephropathy with a mild uraemia, which may have contributed to minimal platelet dysfunction. The patient had also been on oral anticoagulation, but this had been appropriately ceased well before surgery, and preoperative InR was normal. The patient's prophylactic dose of subcutaneous heparin postoperatively was also appropriately withheld prior to and after catheter removal, and is not considered to have posed an increased risk for spinal haematoma to the patient.
The presence of spinal canal stenosis in this patient, whilst not actually a causative factor for the development of spinal haematoma, may have been the key contributing factor to the haematoma becoming symptomatic. Spinal canal stenosis is congenital or acquired. Acquired factors account for 75% of cases, which include degenerative diseases (scoliosis, spondylosis, spondylolisthesis), trauma, iatrogenic causes, endocrine disorders (osteoporosis, acromegaly, hypoparathyroidism, renal osteodystrophy) and Paget's disease 9, 10 . The patient in this case had spinal stenosis at T12 caused by previous trauma. The significance of spinal haematoma in the presence of spinal canal stenosis has been recently recognized in a review of complications of neuraxial anaesthesia in Sweden 1990 to 1999 by Moen et al 11 .
Spinal haematoma in the setting of spinal stenosis was highlighted as a cause of cauda equina syndrome in nine patients and paraparesis in four. Spinal stenosis was only diagnosed after the complication had occurred in all but one patient. Spinal stenosis was noted to be more prevalent with increasing age greater than 60 years, and was found most frequently among orthopaedic patients. The volume of blood in this patient's spinal haematoma can be estimated from the MRI images, and amounts to approximately 6.75 ml (9 cm length X0.5 cm depthX1.5 cm width). This is a relatively small volume of blood, especially when compared to the 20 to 30 ml of blood that is injected into the epidural space for blood patching to treat post-dural puncture headache 12 . This demonstrates that a small space occupying mass in a critically stenosed area of the spinal canal can readily compress the spinal cord or nerves causing symptoms. If this patient had not had pre-existing stenosis, the small haematoma may have been asymptomatic and not come to attention, and indeed this scenario may occur frequently. MRI is not performed routinely on patients with difficult or bloody spinal taps/epidural catheter insertions, so it is unknown what volume of blood collects in the epidural space after these events. These patients may develop a spinal haematoma which is asymptomatically accommodated in a normal spinal canal, and hence never detected or reported. However patients with spinal canal stenosis with less reserve around the spinal cord may more readily become symptomatic.
There have been reported cases of severe spinal canal stenosis becoming symptomatic after neuraxial blockade where there has been no development of spinal haematoma. Stambough 13 reported a case where an epidural catheter was inserted in a patient with undiagnosed severe spinal stenosis. After removal, the patient developed cauda equina syndrome, but MRI demonstrated no epidural haematoma. It was postulated that swelling and minor venous thrombosis associated with the epidural catheter removal precipitated canal compromise in the already tightly stenosed canal. Chaudhari 10 reported a case of a single shot epidural causing cauda equina syndrome in another undiagnosed spinal stenosis patient, with no evidence of haematoma at operation. Once again oedema around the nerve roots was thought to have precipitated the crisis. These cases demonstrate that a spinal stenosis can be so critical that the slightest disturbance or trauma to the spinal canal can lead to the onset of symptoms.
This patient's spinal haematoma was noted on the MRI to be subdural in location, rather than epidural. Spinal subdural haematomas occur less commonly than spinal epidural haematomas 14, 15 . Subdural haematomas, like epidural haematomas, can occur spontaneously, or in association with bleeding disorders or trauma (including iatrogenic) 15 . The source of bleeding from which a subdural haematoma is formed has been speculated upon but remains controversial. Unlike the epidural space, which contains the internal vertebral venous plexus, the subdural space does not contain any major blood vessels, but only a delicate network of vessels along the lateral margins of the dura 16 . Some authors postulate that spontaneous subdural haematomas occur when sudden increases in abdominal or intrathoracic pressure rupture vessels, particularly the valveless radiculomedullary veins which cross the subdural and subarachnoid spaces 16 . However, the bleeding source is rarely identified, even at surgery when the dura is opened and the clot evacuated 17 . The source of the subdural haematoma in this patient cannot be accurately established. It is possible that the dura was unknowingly traumatized by the epidural Tuohy needle, and blood from the epidural vein may have tracked into the subdural space from the epidural space. Haines et al 18 challenged the concept of a 'subdural space' as such. They identified a dural border cell layer, which is the inner aspect of the dura mater, which borders with the arachnoid layer, and found that it is structurally the weakest plane of the meninges. �lood can cleave along this structurally weak plane, and form a spinal dural border haematoma, although to the naked eye the haematoma would appear to lie in the subdural space.
The onset of symptoms from a spinal haematoma is usually not immediate, but rather after several days 2 . Domenicucci et al 19 found that in 50 patients who developed spinal subdural haematoma after spinal puncture, onset of symptoms appeared after 31 hours (range 3-86 hours). There is also a tendency for symptoms to develop after epidural catheter removal 2, 7, 20 . In �andermeulen's 7 study, of 32 patients who had an epidural catheter, 15 patients became symptomatic only after the catheter had been removed. In this case, if the source of the spinal haematoma was the epidural vein, it would be assumed that the haematoma occurred at the time of insertion. The patient, however, only became symptomatic 51 hours after insertion, and four hours after the catheter had been removed. Possible explanations for this are that the buttock pain developed soon after catheter insertion, but was masked by the general anaesthetic and the postoperative epidural infusion of ropivacaine and pethidine. Another possibility is that a clot was dislodged at the time of catheter removal, precipitating fresh bleeding and subsequent development of symptoms. Another possibility is that the bolus of 5 ml of local anaesthetic given down the epidural catheter three hours before removal, in combination with the spinal haematoma, may have caused a small but critical increase in size of the space-occupying mass, making the patient temporarily symptomatic (the patient complained of left leg numbness and heaviness after the bolus).
Surgical decompression of the spinal cord and removal of haematoma is the mainstay of treatment in patients with spinal canal haematoma. Conservative management of spinal haematomas is uncommon. Kreppel et al 21 in 2003 reviewed 613 patients with spinal haematoma of various aetiology, of which 519 were treated surgically and 34 were managed conservatively. The factors found to affect neurological outcome after surgical management were the length of time between onset of symptoms and time to surgery and the severity of neurological deficit prior to surgery. Sixty-six per cent of patients who had surgery within 12 hours of onset of symptoms recovered completely, compared with only 36% of patients who had surgery between 13 and 24 hours. �andermeulen's 1994 review 7 found that the best outcome occurred if a patient had surgery within 8 hours of onset of symptoms. In terms of preoperative neurological deficit, Kreppel 21 found that patients with the triad of complete motor paralysis, sensory deficit and bladder dysfunction had the worst outcome.
non-operative management of spontaneous spinal epidural haematoma was reviewed by Groen in 2003 22 . Sixty-four cases of non-operative management were compared to operative cases of spontaneous spinal epidural haematoma. The differences found between the two groups were that neurological symptoms and signs in conservatively treated patients were significantly less severe than in surgically managed patients, and that in the majority of cases the diagnosis in conservatively treated patients was based on MRI. These two findings are related-with the increased availability and use of MRI, patients with only mild symptoms and signs of spinal haematoma can now be diagnosed. In the past, mild cases of spontaneous spinal epidural haematoma were more difficult to diagnose due to the limitations of myelography with or without computerized tomography, and the absence of serious neurological deficit made it difficult to justify the use of invasive radiological techniques. With mild cases now being readily diagnosed, there has been an increase in the number of conservatively treated spinal haematomas over the past decade. Eighty-four per cent of the conservatively managed patients in the series had a complete recovery.
The decision to treat conservatively should only be considered in mild cases with a benign clinical course, provided that the patient is followed neurologically and with repeated MRI imaging. Other reasons for nonoperative management include severe coagulopathy, other co-morbidities, or refusal of surgery by the patient. This case report demonstrates that similar principles may be applied to the management of a spinal haematoma secondary to neuraxial anaesthesia. This patient's spinal haematoma caused only mild symptomatology and no neurological deficit, and was readily diagnosed with MRI. Due to the benign clinical course the patient was managed conservatively, and his symptoms resolved after 24 hours bed rest. This may be explained by either resorption or redistribution of the bolus of local anaesthetic, or blood, leading to less volume effect at the site of stenosis.
At the time of epidural insertion in this patient, although it was known the patient had a T12 fracture, it was unknown that it was complicated by spinal stenosis at that site. Had this been known, the use of epidural anaesthesia may have been re-evaluated. A number of factors may have contributed to the oversight of the canal stenosis, which ultimately led to the epidural catheter to be placed at the site of stenosis. The patient was admitted to hospital on the morning of surgery, despite having multiple co-morbidities. The patient had been seen at preanaesthetic clinic, but by a different anaesthetist from the one performing the anaesthetic on the day. The pre-anaesthetic chart documented that the risks and benefits of epidural anaesthesia had been discussed with the patient, with the patient agreeing to have an epidural, however there was no documentation regarding the extent of the patient's back injury. On the day of the anaesthetic the patient was reviewed by both an anaesthetic resident and a specialist anaesthetist. When asked about his back injury, the patient indicated that there were no current problems. The patient gave no indication about the critical nature of his back injury or about the numerous neurosurgical opinions and concerns expressed at that time. The patient spoke English as a second language, and although he had no difficulties understanding or speaking the language, it may have prevented the communication of all the details concerning his back. It was established that the patient had not required any surgery on his back at that time, which led to the false assumption that the fracture had been stable or minor. This combination of factors which led to the oversight of canal stenosis, although numerous, would not be an uncommon occurrence in clinical practice. The responsibility therefore falls to us as anaesthetists to be just as vigilant and suspicious about previous back injury as we are about clotting parameters when performing neuraxial blockade. If there is potential pathology with a spine, one needs to evaluate the problem carefully prior to proceeding with neuraxial blockade.
On the basis of this case, we would make the following recommendations regarding neuraxial blockade for patients with previous back injury. A full history should be elucidated regarding the nature of the injury. Specifically, the patient should be asked about neurological and functional impairment and any details of imaging performed (X-rays, CT, MRI). Specialist consultations, treatment undertaken and follow-up should also be sought, as well as the nature of any current symptoms. If the history or investigations show evidence of canal stenosis, on the basis of this case report we would strongly recommend the avoidance of any neuraxial procedures, at or away from the site of stenosis, and that other alternatives for anaesthesia or analgesia be sought. The avoidance of neuraxial blockade away from the site is recommended as a spinal haematoma will tend to spread out over several vertebral segments rather than be confined to the segment of the original insult. Also, as mentioned previously, spinal stenosis can become symptomatic with only minimal trauma after neuraxial blockade, even without evidence of spinal haematoma.
If a history of back injury exists, but with no clear evidence of canal stenosis, we recommend a cautious approach to the use of neuraxial blockade. Each case must be considered individually. �actors that need consideration include whether further imaging of the spine is required, the benefits to the patient of neuraxial blockade versus the risks, and other pathology that may make insertion of the needle difficult or risky, e.g. altered bony anatomical structure or scarring of tissues. �or this reason, if one proceeds with neuraxial blockade, it may be better to choose a site of insertion away from the site of previous injury.
COnCLUSIOn
This case highlights the risk of asymptomatic spinal canal stenosis, secondary to spinal trauma, becoming symptomatic after the performance of neuraxial blockade. neuraxial blockade should be approached with caution in patients with previous back injury, and only after a thorough assessment has been made to exclude spinal canal stenosis. It is recommended that neuraxial blockade be avoided in patients with spinal canal stenosis.
